Background. Cancer-related fatigue (CRF) is the most frequently reported side effect of cancer and its treatment. In previous research, Polarity Therapy (PT), an energy therapy, was shown to reduce CRF in patients receiving radiation. This study reports on a small randomized clinical trial designed to collect preliminary data on the efficacy of PT compared with an active control (massage) and passive control (standard care) for CRF among cancer patients receiving radiation therapy. Methods. Forty-five women undergoing radiation therapy for breast cancer were randomized to 1 of 3 weekly treatment conditions. Patients received standard clinical care, 3 modified massages, or 3 PT treatments. CRF and healthrelated quality of life (HRQL) were assessed during baseline and the 3 intervention weeks. Results. TResults show CRF ratings were reduced after PT. The effect sizes for PT versus modified massage and versus standard care were small when using the primary measure of CRF (Brief Fatigue Inventory) and large when using the secondary measure of CRF (Daily CRF Diaries).The effect size was medium when assessing the benefit of PT on maintaining HRQL compared with standard care with very little difference between the PT and modified massage conditions. Patients' feedback showed that both the modified massage and PT treatments were deemed useful by radiation patients. Conclusion. The present pilot randomized clinical trial supports previous experimental research showing that PT, a noninvasive and gentle energy therapy, may be effective in controlling CRF. Further confirmatory studies as well as investigations of the possible mechanisms of PT are warranted.
Introduction
Cancer-related fatigue (CRF) is the most prevalent and distressing side effect among patients with cancer undergoing radiation therapy, with 70% to 100% of patients complaining of fatigue. [1] [2] [3] [4] CRF can reduce patients' quality of life by affecting their abilities to participate in leisure activities, to sustain meaningful relationships and activities with their families, and to work during and after treatment. 5 Recent systematic and meta-analytic reviews of nonpharmacologic interventions for CRF found effect sizes for exercise to be moderate and for psychosocial interventions to be small to moderate. 6, 7 Despite these positive findings and the substantial amount of research on CRF that has been conducted to date, 8 neither pharmacologic nor nonpharmacologic treatments for CRF are in systematic and widespread use in cancer clinics at this point, and even after these methods are used, CRF often remains a problem. 9 Increasingly, patients who are distressed about treatment side effects such as CRF with no clear medical remedy use Integrative Cancer Therapies 10 (1) complementary and alternative medical (CAM) therapies. A recent study reports that 91% cancer patients use at least one form of CAM during the course of their cancer treatments. 10 Included in these CAM therapies is a group of interventions designed to balance the energy fields of living organisms and restore a state of well-being through the use of gentle human touch (eg, Healing Touch [HT], Therapeutic Touch [TT], Reiki, and Polarity Therapy [PT] ). These interventions, known collectively as energy therapies, focus on restoring energy and a state of energy balance, both of which fatigued patients feel they lack. 11 All are premised on 3 assumptions: (a) illness is the result of an impeded energy flow (blockage), ultimately disrupting the natural homeostatic state of the human body, (b) the mind and body have the power to heal themselves, and (c) healing can be facilitated through gentle manipulation of the patient's immediate energy fields and internal energy flow, known as the "life force." 11, 12 Energy therapies are rooted in ancient healing practices of several countries, and cultural influences have resulted in the several variant forms of energy therapy, including the aforementioned HT, TT, Reiki, and PT. 13 We chose to study PT rather than the other, better known energy therapies because of its standardized and comprehensive training system, which requires 155 hours for the initial training of a Polarity therapist and 675 hours to become a registered provider. 14 Based on years of experience, PT is a safe technique that is increasingly used in integrative medical practices. 15 PT has been shown to alter brain wave activity 16 and is reported, anecdotally, to be useful in treating chronic fatigue, fibromyalgia, anxiety, and malaise. 15 PT was also examined in a nonrandomized investigation conducted on 70 hospitalized patients with a wide variety of conditions as well as on 21 hospital medical staff. Both patients and staff reported feelings of peace, rest, or deep relaxation after PT sessions. 17 A recently completed study examined the effectiveness of PT in reducing stress and depression and improving quality of life for American Indian and Alaskan Native family caregivers of individuals with dementia. A total of 42 family caregivers were randomized to an 8-session trial of PT or to an enhanced respite control condition (ERC) that included respite care for the person with dementia and a choice of activities for the caregiver. PT participants improved significantly more than ERC participants on stress, depression, bodily pain, vitality, and general health. 18 Several studies demonstrate that energy therapies can alter physiological processes such as skin temperature, blood pressure, brain wave activity, and proliferation of fibroblasts, tenocytes, and osteoblasts in culture. [19] [20] [21] [22] Additional studies provide limited evidence that such therapies can reduce pain, fatigue, and anxiety. [23] [24] [25] [26] [27] Despite these positive preliminary reports, systematic reviews of the studies involving energy therapies have concluded that the scientific evidence substantiating the value of these therapeutic modalities remains inconclusive and that most studies of energy therapies have inconsistent results, suffer from a lack of replication, and generally exhibit a low quality of experimental design. 28, 29 Benford et al 30 also suggests that a lack of consistent evidence of the existence of human energy fields is a cause for much of the resistance from the traditional medical community to accepting and promoting the use of energy therapies such as HT, TT, Reiki, and PT.
Polarity Therapy was developed in 1947 by Dr Randolph Stone, an osteopathic and neuropathic physician, after an extensive study of the Ayurvedic medical system in India. 14 Dr Stone began to teach PT in the 1960s, and in 1984 a group of practitioners formed the American Polarity Therapy Association (APTA), a governing body that regulates the profession. A dual level of certification was established with 155 hours of training needed to become an Associate Polarity Practitioner and 675 hours needed to be a Registered Polarity Practitioner. In 2010, approximately 900 practitioners were members of the APTA. 14 A PT session typically lasts 60 to 75 minutes and involves gentle stretching and rocking using different intensities of touch. 22 Like other energy therapies, PT is based on the idea that electromagnetic and energy fields exist in the human body and that imp edance of proper energy flow in one area of the body negatively affects the entire human being physically, emotionally, mentally, and spiritually. 11, 15 Polarity Therapy is based on the following assumptions: (a) a primal omnipresent energy exists in the universe, (b) this energy flows through the cranial/sacral core system and out to all parts of the body, (c) this energy flows via positive (top or right) and negative (bottom or left) poles, attracting and repelling in a manner similar to a bar magnet, (d) this energy settles in a harmonic neutral polarization flowing freely and unimpeded within healthy bodies, and (e) the human body possesses a "wireless anatomy" operating at specific frequencies, identified as air, water, fire, and earth. Energy is postulated to step down through this "wireless anatomy" via auras (energy fields in immediate proximity to the body) to chakras (core body energy centers aligned with the spinal column), and from chakras into the physical realm through nerves, muscles, bones, and fascia. The proper flow of energy current is impeded by stress and manifests as fatigue, pain, nausea, illness, and side effects from medical treatments. 11, 19, 31 In our prior study that was designed to treat CRF, 15 women undergoing radiation therapy for breast cancer and experiencing CRF were randomized to receive none, 1, or 2 PT treatments. 32 Treatments were given 1 week apart to the patients receiving 2 treatments. There was a statistically significant improvement in both CRF and in health-related quality of life (HRQL) in the 10 patients who received a PT treatment compared with the 5 control patients at the week 1 assessment. Additionally, there was a statistically significant difference among the t3 treatment groups in improvement in CRF at the week 2 assessment with the patients who received 2 PT treatments improving the most. The current randomized clinical trial is a follow-up to that initial feasibility pilot study. The purpose of this study was to examine the efficacy of PT for reducing CRF and improving HRQL in women receiving radiation treatments for breast cancer. We hypothesized that PT, because of its energy balancing features, would be effective in reducing fatigue in patients with breast cancer receiving radiation therapy. We further hypothesized that it would be more effective in doing so than our modified massage control condition that did not have an energy balancing component.
Methods
Patients undergoing radiation therapy for breast cancer were eligible for this study if they had received at least 8 radiation treatments prior to the beginning of the study and were scheduled to receive at least 18 additional treatments. As this experiment was designed as treatment study to reduce fatigue, only patients already experiencing at least a mild level of fatigue during the preceding week were eligible. We determined this at our screening interview and required a response of at least 2 on an 11-point scale, anchored by "0" = no fatigue and "10" = worst possible fatigue, that assessed fatigue during the prior week. We note that scores from 4 to 6 are considered moderate on this scale and scores of ≥7 are considered severe. 33 Ineligibility criteria included receiving concurrent chemotherapy or interferon treatment, having distant metastases, having a hemoglobin level of <11 g/dL, or taking methylphenidate, modafinil, sedatives, or anxiolytics.
Patients were recruited by a clinical research coordinator with a referral from their treating oncologist and randomly assigned to 1 of 3 trial arms using a computer-generated random table with a block size of 6 to (a) standard care (arm 1), (b) standard clinical care plus 3 modified massages (arm 2), or (c) standard clinical care plus 3 PT treatments (arm 3). Patients in the standard care control arm were offered the option of receiving their choice of 2 Polarity, 2 massage, or 1 of each treatment gratis after completing the entire study in exchange for their participation. Participants were told that this was a study examining the efficacy of Polarity and massage for improving fatigue. Patients were studied for a 4-week period (1 week of baseline plus 3 weeks of intervention) while receiving daily radiation treatments. CRF and HRQL were assessed by questionnaires on Fridays during the 4-week study period. In addition, patients kept a daily fatigue diary during the entire 4-week study period and completed a feedback item at the conclusion of the study. All ancillary treatments for control of symptoms caused by the cancer or its treatment were allowed for all patients and were not standardized. The protocol was approved by the Institutional Review Board of the University of Rochester Medical Center.
Study treatments (modified massage or PT) were given on either Mondays or Tuesdays. All treatments took place in a room dedicated for that purpose in the Department of Radiation Oncology. Polarity treatments were given by 1 of 2 Registered Polarity Practitioners and the modified massages were given by 1 of 2 licensed massage therapists with extensive experience in providing massage to cancer patients. All treatments took place on a comfortable massage table with the patient's shoes removed, but otherwise with patients fully clothed. All treatments began with patients lying on their back and rolling over later in the treatment. Each treatment, whether modified massage or PT, lasted approximately 75 minutes. Both the PT and the massage therapists were instructed to keep conversation with the patient to the minimum necessary to effectively provide the treatment. Specific techniques of the 2 therapies are described in the following subsections.
Polarity Therapy Treatments
The therapist used anatomical hand positions, known as connectors, to examine energy flow, discover trigger points (energy impediments), and restore homeostatic energy flow. Examples of these hand positions include placing both hands over the ears or on the soles of the feet of the participant. These trigger points might have manifested as tenderness, tightness, warmth, coolness, heaviness, density, or any sense of discomfort. They were felt by the therapist and/or communicated by the patient. The hand positions were gentle contact, not manipulative, forceful, or mechanical, and were maintained for a sufficient duration to relieve the trigger point discomfort as discerned by the Polarity Therapist.
Modified Massage Treatments
The modified massage treatments were designed as a control condition for the touch and personal attention received during PT and did not have the energy balancing features of PT. The massage therapists used a modified Swedish massage technique applied over the clothing and without the use of lubricant. Strokes used included compression, light moving touch, and static holds. Areas of the body to be massaged were left to the discretion of the patients and could include back, neck, upper and lower limbs, head, hands, and feet.
Measures
Fatigue. The revised Brief Fatigue Inventory (BFI) was the primary outcome measure for this study. The BFI is a self-report 9-item questionnaire that has adequate reliability and validity. 33 The first 3 items on the BFI ask patients to rate their levels of fatigue "now," "at its "worst," and "usual," respectively, for the last 24 hours. Patients respond on the 11-point scales that are bounded by 0 = no fatigue and 10 = fatigue as bad as you can imagine. The remaining questions asked patients to rate their fatigue interference with several HRQL domains, including general activity, walking, mood, work, and relations with others. These items were bounded by 0 = does not interfere and 10 = interferes completely.
Daily Fatigue Diaries completed prior to going to bed were used to assess fatigue at its worst during the day on an 11-point scale, anchored by 0 = not present and 10 = as bad as you can imagine. This measure of fatigue was taken from a symptom inventory created at The University of Texas M. D. Anderson Cancer Center, Houston. 34, 35 The single-item assessments of fatigue done on rating scales over multiple time points are often used in research on treatment-related side effects, [36] [37] [38] [39] [40] and fatigue assessed in this manner is less confounded with depression than are multi-item fatigue measures. 37 The daily diary fatigue scores and BFI scores were directly correlated in the current study (r = .73).
Health-related quality of life. HRQL was assessed using the Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) scale. The FACIT-F is a 28-item HRQL scale that is part of a system of measurement developed specifically for use in cancer clinical trials. This particular version of the instrument includes the 4 original subscales, commonly known as the FACT-G, which assess different domains of HRQL (emotional, physical, social, and functional). The FACIT-F also includes 13 additional questions directly related to the impact of fatigue on quality of life. In this study, the total score from all 41 items was used to measure healthrelated quality of life, because this targeted instrument uses questions that focus more on the specific cancer and fatigue issues surrounding quality of life and, as a result, tends to be more responsive to clinically important changes compared with generic instruments. This measure was developed through extensive interviews with cancer patients and their oncology professionals, and it has been validated in a series of studies in 542 cancer patients. The measure has demonstrated very good test-retest reliability as well as validity and has a scale range from 0 to 164. [41] [42] [43] [44] [45] Feedback. At the end of the study, patients in the 2 intervention groups were asked the following question: "Based upon your experience with the study treatment you received, would you recommend it or similar therapies to other patients receiving radiation therapy?" Patients provided responses on a 5-point scale anchored by 1 = strongly do not recommend and 5 = highly recommend.
Statistical Analyses
The primary outcome variable for this study was change in fatigue from baseline as assessed by the BFI total at the end of the third week of the intervention. Per the study protocol, the primary objective for conducting this pilot study was to generate effect size estimates for the development of a planned RO1 submission. Although statistical power was limited by the small sample size (N = 45), the efficacy of the intervention for reducing fatigue (as assessed with the BFI and the daily diary) and in improving HRQL using the FACIT-F was examined.
Analysis of covariance (ANCOVA) models were used to determine whether the intervention had an impact on fatigue and quality of life. No significant deviation from linearity was found (P > .05). One-way ANCOVA was used where the response for a given week was modeled with the treatment arm as the independent variable and baseline score as the covariate. Cohen's d effect sizes (calculated as the difference between estimated marginal means divided by the standard deviation) were used to determine the magnitudes of the interventions. Despite the small sample size and the primary aim of this study to provide effect size estimates, a repeated measures analysis was performed to evaluate the effects of the three treatment arms across the three weeks. The outcome change score was the response. Baseline outcome, Week, Treatment, and Week × Treatment interaction were the fixed effects. Patient-specific residual variation was modeled as an unstructured covariance pattern. Maximum likelihood (ML) estimation was used for parameter estimates, and the F tests were performed using the Kenward-Roger degrees of freedom adjustment. 46 Post hoc tests of the differences between the treatments were adjusted with the Tukey-Kramer multiple comparisons method. 47 Because of the small sample size and large error variances, the effectiveness of these computations were checked by a Bayesian analysis with non-informative Jeffrey's priors and Markov chain Monte Carlo sampling to make inferences about the posterior distribution of the parameter estimates. We found the results of the 2 analyses very similar, adding credence to the validity of the analysis.
Results

Patient Sample
A total of 45 women with CRF receiving radiation treatments for breast cancer took part in this 3-arm, randomized pilot clinical trial. Two of the patients, both randomized to the PT treatment condition, provided only partial baseline data because they changed their minds about participating and withdrew before fully commencing the study. These patients withdrew before completing baseline data because they felt they were too busy to continue to be a part of the study. Data from the remaining 43 (96%) patients are inc luded in the analyses. Three of these 43 patients were only partially evaluable because of missing data (no week 3 or 4 data for one patient, no diaries for one patient, and partial diaries for one other patient).
Of the 43 patients included in the analyses, 38 were Caucasian, 4 were African American, and 1 was Hispanic. The patients ranged in age from 34 to 84 years, with a mean of 52.9 years. Sixty-one percent of the patients were married. Sixty-three percent had graduated from or attended college, and an additional 28% were high school graduates. See Table 1 for additional demographic and clinical information. Fifteen patients were randomized to arm 1 (standard care) with an equal number randomized to arm 2 (modified massage). Arm 3 (PT) had 13 patients. All study subjects received their radiation and study-related treatments as outpatients. An examination of between-group differences at baseline revealed no significant demographic differences; however, the 3 study arms did differ significantly on baseline CRF as assessed by the BFI: mean Arm1 = 1.8, mean Arm2 = 3.0, mean Arm3 = 3.7 (P = .03). Similar differences existed for the baseline Daily Diary CRF at its worst (P = .003). In light of this important clinical difference at baseline among groups, ANCOVAs controlling for baseline scores were used in all subsequent analyses comparing groups. No differences between groups was found for FACIT-F (P = .18).
Primary Analysis of Cancer-Related Fatigue
All means and standard deviations for the BFI are provided in Table 2 . Mean changes were in a positive direction in regards to PT, but these changes did not reach statistical significance. Repeated measures analysis with the BFI score as the dependent variable showed no significant overall differences among the 3 treatment arms (P = .72), or weekdependent treatment differences (P = .20). Despite the fact that the repeated measures analysis revealed no significant differences, we proceeded with individual ANOVAs because of the primary exploratory pilot nature of the study.
Three separate ANCOVAs controlling for baseline on the BFI scores for weeks 1, 2, and 3, respectively, revealed no significant differences (P = .77, P = .14, and P = .84, respectively). The adjusted mean change scores were as follows: week 1, standard care = −0.10, modified massage = 0.18, PT = −0.19; week 2, standard care = −0.20, modified massage = −0.11, PT = 0.82; week 3, standard care = −0.43, modified massage = −0.11, PT = −0.05 (see Figure 1 ; note that a positive score in this figure denotes a decrease in CRF).
An ANCOVA with the BFI score averaged across the 3 weeks as the dependent variable and controlling for baseline was also conducted. An ANCOVA with the BFI score averaged across the 3 weeks as the dependent variable and controlling for baseline revealed no significant difference between the mean changes of PT, modified massage or standard care (P = .64). Overall, the 15 patients randomized to the standard care group had an estimated average increase in CRF of 0.25 points (13%) during weeks 1 to 3 compared with baseline. In contrast, the 12 patients receiving PT had an average decrease in CRF of 0.24 points (6%) at the follow-up assessments compared with baseline. The patients receiving modified massage had a very small increase in CRF of 0.01 points (<1%). Using the common standard deviation for the entire sample of 1.23, the Cohen's d effect size on these change scores for PT compared with standard care was 0.40 (small) and for PT compared with modified massage was 0.21 (small).
Secondary Analysis of Cancer-Related Fatigue
All means and standard deviations for the daily diary fatigue scores are provided in Table 2 . The analyses of CRF as assessed by the daily diary were also in a positive direction in regard to the effectiveness of PT for reducing CRF. Repeated measures analysis with the daily diary score as the dependent variable showed significant overall differences between the 3 treatment arms (P = .05), with no dependence on the week (P = .33). Tukey-Kramer post hoc tests revealed a significant difference between massage and Polarity (P = .04) with Polarity demonstrating a larger reduction in daily diary CRF scores across all 3 weeks.
Three separate ANCOVAs controlling for baseline on the daily diary scores for weeks 1, 2, and 3, respectively, revealed no significant differences at week 1 (P = .51), but there were statistical trends at weeks 2 and 3 (P = .07 and P = .09, Integrative Cancer Therapies 10(1) respectively). The adjusted mean change scores were as follows: week 1, standard care = −0.57, modified massage = −0.23, PT = 0.20; week 2, standard care = −0.01, modified massage = −0.80, PT = 0.89; week 3, standard care = −0.59, modified massage = −0.74, PT = 0.65. At each of the three intervention weeks, CRF levels were lower than at baseline for the patients receiving PT, but CRF levels were greater than at baseline for patients randomized to standard care or modified massage treatment conditions (see Figure 2 ). An ANCOVA with the daily diary score averaged across the 3 weeks as the dependent variable and controlling for baseline revealed a statistical trend for differences between the study arms (P = .08). Patients receiving PT had an average decrease in CRF of 0.59 points (11%) across all 3 weeks. In contrast, patients randomized to the standard care group had an average increase in CRF of 0.39 points (17%) across all 3 weeks, and patients receiving modified massage had an average increase of 0.59 points (16%) across all 3 weeks. Using the common standard deviation for the entire sample of 1.23, the Cohen's d effect sizes on these change scores for PT compared with standard care was large at 0.80 and even larger for PT compared to modified massage at 0.96.
Analysis of Health-Related Quality of Life
All means and standard deviations for the FACIT-F are provided in Table 2 . Repeated measures analysis with the FACIT-F score as the dependent variable showed no significant overall differences between the 3 treatment arms (P = .21), and no dependence of treatment effects on week (P = .49). Despite the fact that the repeated measures analysis revealed no significant differences, we proceeded with individual ANOVAs because of the primary exploratory pilot nature of the study. Three separate ANCOVAs controlling for baseline on the FACIT-F scores for weeks 1, 2, and 3, respectively, demonstrated positive results. Both massage and PT patients reported less deterioration in HRQL than standard care patients, but these results did not reach statistical significance. P-values were .31, .09, and .64 for the 3 study weeks, respectively. The adjusted mean change scores were as follows: week 1, standard care = −5.32, modified massage = −0.86, PT = −0.51; week 2, standard care = −5.46, modified massage = −0.21, PT = 4.52; week 3, standard care = −9.80, modified massage = −4.13, PT = −4.31 (note: a positive score in these analyses denotes an increase in HRQL).
An ANCOVA with the FACIT-F score averaged across the 3 weeks as the dependent variable and controlling for baseline showed no significant differences between the study arms (P = .24). Participants in all conditions showed a decrease in average HRQL scores across all 3 weeks. Patients randomized to the Polarity group had the smallest decrease in HRQL of 0.21 points (0.6%) across all 3 weeks. Patients randomized to the massage group showed a decrease of 1.73 points (<1%) in HRQL across all 3 weeks. Patients randomized to the standard care group demonstrated the largest decrease of 6.88 points (5.4%) in HRQL across all 3 weeks. Using the common standard deviation for the entire sample of 10.8, the Cohen's d effect sizes for these change scores comparing PT and standard care was moderate at 0.66 and comparing PT to modified massage was small at 0.18.
Feedback Analysis
Responses to our feedback question indicated that both the PT and massage interventions were well-received and that the modified massage intervention served as a credible control group. At week 1, 46.7% and 42.7% of the patients in massage and Polarity, respectively, gave a rating of 5 out of 5 in favor of using and recommending these CAM therapies. Favorability of the CAM therapies increased over the 3 weeks for both groups. At week 3, patients receiving massage gave an average rating of 4.71, with 10 of the 14 patients (71.4%) responding with a rating of 5. The numbers were comparable but slightly lower in the PT group with an average rating of 4.33 with 8 of the 12 patients (67.7%) responding with a rating of 5.
We examined the possibility that higher baseline fatigue in the PT group, compared with the other groups, could mean that the benefits for PT might be an artifact caused by regression to the mean rather than a true treatment effect. The mean daily diary measure of fatigue at baseline for the 41 evaluable patients was 3.81 on the 0 to 10 scale, and 17 of the 41 patients had a baseline fatigue above this level. Of these 17 patients, 3 were randomized to standard care and 5 to modified massage. For these 8 patients, average fatigue increased from a mean of 5.4 at baseline to a mean of 5.5 at the other 3 assessments averaged together. Six of these 8 patients had an overall increase in fatigue between baseline and the later assessments, showing there was no reg ression to the mean in the standard care and modified massage treatment groups for patients starting with high baseline fatigue.
Discussion
Overall, this study provides further support for studying Polarity Therapy, a CAM approach, for reducing CRF and increasing QOL in cancer patients undergoing radiation. Although the effect sizes of PT compared with standard care and the modified massage were small when assessed by the BFI, we found large effect sizes for PT compared with both standard care and the modified massage conditions when we assessed CRF by the daily diary. We also found medium effect sizes for both PT and modified massage compared to standard care on maintaining HRQL, suggesting that both PT and massage might be effective in improving quality of life in patients with cancer undergoing radiation.
Why did we find a large difference in effect size between our 2 fatigue measures? The single-item daily measure of fatigue we used is actually the third question from the BFI, verbatim, and that question correlated at .73 with the weekly BFI total score in our study. Despite its high correlation with the BFI, we think the daily diary measure showed a larger effect size because of its greater ability to detect daily fluctuations in fatigue that are common in patients undergoing cancer treatments. Jacobsen et al 48 and activity-based interventions for CRF. They note that CRF can fluctuate considerably over short periods of time in patients undergoing chemotherapy or radiotherapy and suggest that daily or shorter assessments may be more appropriate for capturing variability in CRF. Frequent assessment of other psychological (eg, depression) or physiological constructs (eg, temperature) is known to increase the reliability of the measured variable.
Examination of the direction and magnitude of change in HRQL showed an overall average decrease over time in all three groups, with no statistically significant differences among the groups. Although the differences were not statistically significant, an examination of effect sizes showed the both the massage and PT groups showed a medium effect size benefit in comparison to the control group.
An anomaly in our data shows up in our BFI and HRQL measures in the patients receiving PT. That is, there is a relatively large increase in HRQL and decrease in fatigue, as assessed by the BFI, at week 2 compared with week 3. No such anomaly is seen in the other treatment conditions. We have no explanation for this finding other than speculation that it may be because of the small sample size and the fact that both measures were given weekly. It is possible that even 2 or 3 patients having a good day, or a bad day, when the measures were completed could account for the anomaly.
In addition to its relatively small sample size, this study has some recognized limitations. First, results may be specific to radiation treatment regimens and/or to female patients with breast cancer. Further confirmatory research is necessary to determine if the intervention would be efficacious for patients with other diagnoses and for those who are receiving other treatments such as surgery or chemotherapy. A second limitation is the possibility that our positive findings are merely an artifact of report bias on the patients' part or some other nonspecific factor that was not adequately controlled for because the study was not blinded. Our use of a credible control group limits this concern but does not eliminate it. A third limitation is that we did not control for other measures patients may have taken to control their fatigue. This limitation is mitigated by our use of a randomized study design and a pre-post assessment that allowed patients to act as their own controls. It is also possible that our findings are a statistical artifact, that is, regression to the mean, related to the fact that despite randomization, patients receiving the PT intervention had a significantly higher level of fatigue than the control group patients during the baseline period. Although possible, we think this is unlikely. Our analyses showing there was no regression to the mean in the standard care and modified massage treatment groups for patients starting with high baseline fatigue argues against a regression to the mean phenomenon having occurred in the PT group because it did not occur in the other 2 treatment groups even for patients who had average fatigue well above the mean. In addition, we used ANCOVA in all of our analyses as a method of controlling for this difference in baseline fatigue. ANCOVA is an accepted method for controlling for baseline differences between treatment arms. 49, 50 It is also possible that the low level of fatigue in the standard care group at baseline, compared with the other groups, had an effect on the analyses not related to regression to the mean that compromises their validity. We suggest that our finding be interpreted cautiously.
Despite the positive findings from our initial study 32 and that of Korn et al, 18 described in the Introduction, and the findings of small to larger effect sizes, depending on the measure, for PT in reducing CRF in the present study, we do not believe the accumulated evidence is strong enough to recommend its use to treat CRF other than in a research setting. Larger studies showing statistical significance are needed before such a recommendation can be made. Larger studies are also needed to determine which aspects of fatigue (ie, somatic, cognitive, or functional) are best alleviated by PT. We suggest that the research design we used, discussed in detail below, is an appropriate model for such investigations.
An important consideration in choosing the design for this study, described in the Methods section, was our desire to control for nonspecific treatment factors that might inflate the actual effectiveness of the PT intervention. We considered using a nontreatment control group in which participants simply answered the study questionnaires. We felt that this strategy, however, would not adequately control for benefits that patients might derive merely from having the opportunity to relax in a soothing environment and from the element of simple human touch and interaction. These benefits, although not strictly related to the Polarity treatment itself, are nevertheless possible. We therefore decided to use a modified massage control condition which served as a control for time, attention, touch, expectancy, and simply lying down for 75 minutes. In addition, a conventional nontreatment control group was added to provide for important comparisons between the intervention and standard care. We note that even though the modified massage treatment was perceived as equally credible as the PT, it was less effective, as hypothesized, in alleviating fatigue. Credible control conditions such as this one have been recommended for CAM studies that cannot be adequately blinded. 51, 52 The choice of patients with breast cancer receiving radiation treatments as the study population provided important logistical advantages that enhanced the study design. Because these patients were treated daily, we were able to standardize the treatment protocol in important ways. For example, all study treatments (ie, Polarity or modified massage) were given early in the week, on a Monday or Tuesday, and all self-reported assessments, other than the daily diary, took place at the end of the week on Friday evening. Having the primary assessment period a couple of days after the treatment, as opposed to the same or next day, provided a meaningful time frame in which to assess outcomes that was not likely clouded by transient benefits of the intervention. In addition, the intraweek treatment and assessment schedule (ie, intervention completed by Tuesday and evaluation on Friday) allowed us to avoid potential error variance in our measurements by excluding nontreatment weekend days from our assessments.
Limiting the study to female patients with breast cancer with no distant metastasis at initial diagnosis increased our ability to detect significant intervention effects by eliminating potential variance from differences relating to cancer type, extent, location, gender, and/or treatments. Studying only this group provided a sample limited in heterogeneity, thereby allowing for greater ease in data interpretation.
Conclusion
The present study supports previous experimental research showing that PT, a noninvasive and gentle energy therapy, may be effective in controlling CRF. PT is an integrative medicine energy therapy based on the Ayurvedic medical system used for thousands of years in India and evidence of its efficacy could lead to further, potentially fruitful, explorations of this ancient medical practice and/or of other energy therapies such as HT, TT, and Reiki. Further confirmatory studies as well as studies investigating the possible mechanisms of PT are warranted.
